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Amendments to Claims 

1 . (Previously Presented) A positive-working photoresist comprising: 

(A) a branched polymer containing protected acid groups, said polymer 
comprising one or more branch segment(s) chemically linked along a linear backbone 
segment, wherein the branch segment(s) contain at least two repeating monomer units and 
have a number average molecular weight (Mn) of at least 1000; and 

(B) at least one photoacid general 

wherein the photoacid generator is covalently bonded to the branched polymer. 

2. (Original) The photoresist of Claim 1 wherein one of the segments contains 
greater than 50% of the protected acid groups present in the branched polymer. 

3. (Original) The photoresist of Claim 2 wherein the branch segment(s) contains 
greater than 50% of the protected acid groups present in the branched polymer. 

4. (Original) The photoresist of Claim 1 wherein the branched polymer contains 
functional groups that are compatible with the photoacid generator, said functional groups 
being distributed in the branched polymer such that 25 to 100% of the functional groups are 
present in the segment of the branched polymer containing a majority of the protected acid 
groups. 

5. (Canceled) 

6. (Previously Presented) The photoresist of Claim 1 wherein the photoacid 
generator is covalently bonded to the branch segment(s). 

7. (Original) The photoresist of Claim 6 wherein one of the segments contains 
greater than 50% of the protected acid groups present in the branched polymer. 

8. (Original) The photoresist of Claim 7 wherein the branch segment(s) contain 
greater than 50% of the protected acid groups present in the branched polymer. 

9. (Original) The photoresist of Claim 1 wherein the branched polymer is comprised 
of an acrylate polymer, a methacrylate polymer, an acrylate/methacrylate copolymer, and 
combinations thereof 

10. (Original) The photoresist of Claim 1 further comprising a solvent. 

11. (Original) The photoresist of Claim 1 wherein the branched polymer is formed by 
addition polymerization of at least one ethylenically unsaturated macromer component and at 
least one ethylenically imsaturated comonomer. 

12. (Original) The photoresist of Claim 1 wherein the branched polymer segment is 
attached to a preformed linear backbone by chemical reaction. 

13. (Previously Presented) The photoresist of Claim 1 wherein 

(a) the ethylenically unsaturated macromer component has a nimiber average 
molecular weight (Mn) in the range of 1000 to 15,000; 
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(b) the linear backbone segment has a nvimber average molecular weight (Mn) 
between about 2,000 and about 500,000; and 

(c) the weight ratio of the linear backbone segment to the branch segment(s) is 
within a range of about 50/1 to about 1/10. 

14. (Original) The photoresist of Claim 1 wherein the branched polymer has a glass 
transition temperature of at least 22°C. 

15. (Original) The photoresist of Claim 1 further comprising a dissolution inhibitor. 

16. (Previously Presented) The photoresist of Claim 1 wherein the branched polymer 
is an acrylic/methacrylic/styrenic copolymer being at least 60% by weight acrylate and having 
at least 60% methacrylate repeat unit content present in the copolymer in a first location, the 
first location being one of the segments, the second location being a segment different from 
the first location, wherein at least 60% of the acrylate repeat unit content in the copolymer is 
present in the second location. 

17. (Previously Presented) The photoresist of Claim 1 wherein the branched polymer 
is a fluorine-containing copolymer comprising a repeat xmit derived from at least one 
ethylenically unsaturated compoimd containing at least one fluorine atom covalently attached 
to an ethylenically unsaturated carbon atom. 

18. (Original) The photoresist of Claim 17 wherein the fluorine-containing 
copolymer is further comprised of a repeat unit derived from at least one unsaturated 
compound selected from the group consisting of: 
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wherein: 

each of m and n is 0, 1 or 2, p is an integer of at least 3; 

a and b are independently 1 to 3 except that a is not = 1 when b = 2 or vice 

versa; 

to Rl"* are the same or different and each represents a hydrogen atom, a 
halogen atom, a carboxyl group, a Cj to C14 secondary or tertiary alkyl carboxylate, a 
hydrocarbon group or a substituted hydrocarbon group; 

Rl5 is a saturated alkyl group of about 4 to 20 carbon atoms, optionally 
containing one or more ether oxygens with the proviso that the ratio of carbon atoms to 
hydrogen atoms is greater than or equal to 0.58; and 

Rl6 to R21 are each independently hydrogen atoms, Cj to C12 alkyls, 
(CH2)qC02A, C02(CH2)qC02A or CO2A wherein q is 1 to 12 and A is hydrogen or an acid 
protecting group with the proviso that at least one of R^^ to R^l is CO2A. 
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19. (Original) The photoresist of Claim 1 8 wherein the fluorine-containing 
copolymer further comprises a repeat unit derived from at least one ethylenically unsaturated 
compoimd containing a fluoroalcohol functional group having the structure: 

-C(Rf)(Rf')OH 

wherein Rf and Rf are the same or different fluoroalkyl groups of from 1 to about 10 carbon 
atoms or taken together are (CF2)n wherein n is 2 to 10. 

20. (Original) The photoresist of Claim 17 wherein the fluorine-containing 
copolymer further comprises a repeat unit derived from at least one ethylenically unsaturated 
compound containing a fluoroalcohol functional group having the structure: 

-C(Rf)(Rf')OH 

wherein Rf and Rf are the same or different fluoroalkyl groups of from 1 to about 10 carbon 
atoms or taken together are (CF2)n wherein n is 2 to 10. 

21. (Original) The photoresist of Claim 1 wherein the branched polymer is a fluorine- 
containing copolymer comprising a repeat xmit derived from at least one ethylenically 
unsaturated compoxmd containing a fluoroalcohol functional group having the structure: 

-C(Rf)(Rf')OH 

wherein Rf and Rf are the ssime or different fluoroalkyl groups of from 1 to about 10 carbon 
atoms or taken together are (CF2)n wherein n is 2 to 10. 

22. (Original) The photoresist of Claim 21 wherein the fluorine-containing 
copolymer is further comprised of a repeat unit derived from at least one unsaturated 
compound selected from the group consisting of: 



Application No.: 09/807298 
Docket No.: PE0612USPCT 



Page 6 




wherein: 

each of m and n is 0, 1 or 2, p is an integer of at least 3; 

a and b are independently 1 to 3 except that a is not = 1 when b = 2 or vice versa; 
to Rl4 are the same or different and each represents a hydrogen atom, a 
halogen atom, a carboxyl group, a Ci to C14 secondary or tertiary alkyl carboxylate, a 
hydrocarbon group or a substituted hydrocarbon group; 

Rl5 is a saturated alkyl group of about 4 to 20 carbon atoms, optionally containing 
one or more ether oxygens with the proviso that the ratio of carbon atoms to hydrogen atoms 
is greater than or equal to 0.58; and 

Rl6 to R21 are each independently hydrogen atoms, to C12 alkyls, 
(CH2)qC02A, C02(CH2)qC02A or CO2A wherein q is 1 to 12 and A is hydrogen or an acid 
protecting group with the proviso that at least one of R^^ to R^l is CO2A. 

23. (Original) The photoresist of Claim 21 wherein the photoacid generator is 
covalently bonded to the branched polymer. 
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24. (Original) The photoresist of Claim 23 wherein the photoacid generator is 
covalently bonded to the branch segment(s). 

25. (Original) The photoresist of Claim 24 wherein one of the segments contains 
greater than 50% of the protected acid groups present in the branched polymer. 

26. (Original) The photoresist of Claim 25 wherein the branch segment(s) contain 
greater than 50% of the protected acid groups present in the branched polymer. 

Claims 27-29 (Canceled) 

30. (Previously Presented) The photoresist of Claim 10 wherein the solvent is 
selected from the group consisting of cyclohexanone, 2-butanone, propylene glycol methyl 
ether acetate, and methyl isobutyl ketone. 

3 1 . (Previously Presented) The photoresist of Claim 10 wherein the solvent is 
selected from the group consisting of (i) 2-butanone and propylene glycol methyl ether acetate 
in combination, (ii) methyl isobutyl ketone and propylene glycol methyl ether acetate in 
combination, and (iii) cyclohexanone and propylene glycol methyl ether acetate in 
combination. 

Claims 32-33 (Canceled) 

34. (Previously Presented) The photoresist of Claim 1 wherein the branched polymer 
is an acrylic/methacrylic copolymer being at least 60% by weight acrylate and having at least 
60% of methacrylate repeat imit present in a first location, the first locating being one of the 
segments, the second locating being a segment different from the first location, wherein at 
least 60% of the acrylate repeat unit content in the copolymer is present in the second 
location. 



